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£JAMM. QUIA . %! JxH^ Srr^l 3^ :2:g£r. ^ o r ^f X tC'^X S^o^ii CJ o3^ll 

tt| £| Oil SXPPIS] £g. %%0\U\ 0l|qX|gl£7r ^£ 2x^X| Oi] CHS £^}f IQjEJH 

2jq. 0|£i& ^OIIAl. ^| Big 0|x r 2XPr £32 2jq. 

Big ^£ XR^Oi! 5^ § ?f§ ?fBt^°£ B?l 8 99 *P1 §&0| 32 S^lg^E 

?f Ai *jX|2| ggS A[gf 4 s HQ- UBiU. 2^ ^EH£| Bigg £?I§0H2|2| fftW SJoH HflAI 
HllOia (pass i vat ion) £|01 4^1 £2£ SSSIOI 2X1 LH¥2j E>^i #»tf 4 2101 2X|2| 2)3201! 2^ 
£ gfllg ffloa 4 ojq. ms*A|. Big g^t 01*116? 4 2£ §^ XHSSAj S = 2?p[ B|g 2^31 
7rS gg?2Sg ?|X|2 SiOiAl Big 0| £2] 7f33°! (intercalation/ 

deintercalation)0| 7 r feff ?f£0| ?H^£ISQ. 

tfag gj^ » qsi 2SH§£ 01^015! £1§ 0|x|*jXl2l S^Sfgg Qf3r »Q. 

#3*1011 gf^U|2| £jg 01 £0| B^gJEim SoH^h §2| £jg 0|£0| ^£2] f#?2EUI£ &£J£|01 2 
6ij°ij§2| £Jg 01 £2| £££ §J3&PII SX|£]D1. £3A|0||£ #*|2J «^gog £|g0|£2| ^/S^ 
0| SSSP- 0| SX|£. #£2011 OrSI £]§ 0| £0| ^ *R A r 0|i §>^6r£ 2 Oil A] s^-SIO) 
(rocking- chair) 2*1 £13 1BI&1. EEs? Big 2^0| £K)|6[X| £Ig£ 0|£ £Efl£ £XHSIE^. £1 g 
0| £3 XI £12 £ svq. 

6PI» Big 0| £ 0|x r SX|01|Al. 2= §2££ S|g g^tffti 0| 0|g£J£PL LiCoCfe . 

LiMn 2 0 4 . LiNiO? 101 »3|73 ™Q. 0|g Co3|2| B|g£?af a 0|0| ^gSrEICH g£J A|g£13 22? I £ S r 
XI E! SgfeSj 7W0 | ^ 2 ^6HofP£ 9§0| L|i^||2| B|g£!ai s 7(3 0| XigoQ #3H£j 

01 *!£B1 IQggg 4 2iJI£ o[X[°| gBBSOl §0| of X| &2 ^g^gO| §X| ffQfe BS01 2i 
q. 0| a B £*I1S§ «ia*PI 91 «B. LiMM'O x (OPIAI. M 91 M'£ *!0|S^2£A1 Co. Mn. Ni, V. Fe. W 
§0|q)£ SA|£j£ B|g Sri 0| ^^£JSP- ~. LiNiC^OIlAi Ni2i gi^f S^HS X|?g2 

SMi ^01 eq loim^ll oi^oig 4 2i2 ^s^oi ;>H2f 4 2iq. oiy^ ;H2£ sig^l^ 

£ S^£|£ £|g dSrl 2JX|2j §g?3E SE£ gjX|§EH0l| C£}£J 3^11 5}^£|£ 512£ ^^X1 2»q. Olll 
§01, g^ ^|Xf2j £=i ^^ijoi o|XrSEH7 r ^§§0|2 D|>MIB (322J3 ^ 5w» §£) Big 0| 

£2j Afoj/^A|ojoii ^Bimes zaggsj 3x11 4 212. ?«oii imz (tap 

density)^ §7fA|^|£Qj| ^£|of°£ 3X|g X1|5^oj| oiqj ^^§J2| mq^oi ^|0|1 l^fAl^ 4= 

aq. 

aS~«ISSg?H §7-3757BaOI|£. ^g^j^l ^^f£| 4g^2| gmygOII 2j$H ^|#£|£ 4^SrU 

»^ B3§2JX r (1x r SX r )g 2E£ qg*ll&££ S^A|?1 2x\ ojXfg Q§. ^^1 4^ 

sua si 2xi ^jxisr agatrga. s^oii qq ommsaegg ^^spisioiiai g^qmoi ua^i2i 

BJg^aig X1|5o}£ &a0| ;HA|£J01 2iq. 0| £S0|| 2]SH X||5£|£ U^'^l^l qg^riE. H|S0| 
q^ ^#£101 §^?51 0|^£ e^2| 1x r ^jX^f q^ S^£|01 2x r ^jXH 0|¥D1. 2xf °]Xf£ 
SE£ qgixll^oSAl ^ 2 LHXI 20/^2] S2^JS1 ^fX|2 2»q. ^. 0|0| §^?5f 0|^2 2i£ lxf £| 
X[g S^A|^|£ 5gg§g 1511 2xf o'XH g^6[£ £^1 A[go[2 °[q. nyq. Sg^SS 0| go! 
01 1xf o)XH S&Al?1 2xf EIXH S^6|°S. Slg^H^ gOiX|£ §1^2] ?JX^7|2J 0|Al|SPr 5^ 
o r CM 5^^§2| ^§ ?I«HA1£ ^I^B ^^j^r fl?SQ- 

ag^tag^H S 8-339806^011 £. 3^SS3I U1'S2| ^4S^0|| ^li£Jg^§ %?\n\0\ 3^S4 
aJp413| qn^dm-Ig SiiAl^ ^t/^^lt ^£ qg. 01 ^4^!£ri2! BSS^JXfl E££ 
q@^l^2S 3SA|?| 2x[ EjXri «^o[2. 0|01A| 0| ^^fiffOll Blgm^ll ^^FSfOI i^£I^ 
o£M1, §^=?2£¥g0| =?S 5E£ qg^2i 2x| °jX[2j 2)^o^ SoH i#£j01 2i£ Ul^l £|g ^tTt! 
HI (LiNid-x)^ (M=Co E£ AI , x=0.05 UiX| 0.3))0| PHA|£|01 2iQ. 01 «7| ?^8EH2| 2 

xfo]Xf£ Ni2[ Co2| «e^a-i§ g£ AlgOIIAI §^£|3 □ ^ £lgmtlgg %?\t>\0\ ^X^£li ^A| 

2) *oii £ n gjxfg^g >i2i ncus fixigq. new. 01 gram 21 ma. b^bi ^ 7sors! 3 

^0i| gg^OI ^Hd£J£ai. ££?[ ^OfXia o|X^ ^EJ12j ^Xl^f ££|^l SP- 



qqAi, £ £gs| g£H2|£ qe ^x r §Efll ? r 5! Big ^S^agg «|^m£ aoiq. 

£ i[S2| q^ E]g s^i^fa 5 of £ X||^o|£ ^0|q. 

£ ^g£] S qg ^£ ^^1 £|g ^Hd^ii o|£ o»=a aflgsna o.- £1 « 0|£.0|x|S 

XII Xj|gof£ sioiq. 



£ g)g2j S HjKH ^31 or^l ^oH £ gfSCMI>Mfe. ^IS2j 1xf ^'Xf7f ^jf£101 ^g«2| 2x r ^]X r 
1 01^31 2i£ 2g sxjog 5[ £ £|1 ^Sdai (LiNid^Co^A (M=AI , Ca. Mg °! B §011 Ai <y 
£ ^jOi£ efU2J 5^3X1013. x£ 0.1 UiXI 0.3. y£ 0 U|X| 0.1))0| Xilg^q. 

Ur^5i6PI£fe. ^>^l IXr ^X12J §2£]Xf 3?l£ 0.2-0.6wd 0|3. 2x| gX| 2| S2^Xf 3?|£ 2-6/an 

oiq. 

g »g£J ^ SWI ^^l£. a) S^IgHf LlHasi g^^g^OII ^XII^Ai ^2U 01^21 pH 5gX1|^A1 
^^£|g^§ S^r«f3 SSAI2J * S7I *iAhoj ix[ otxf^f gxHT^t ¥§§2] 2xf £jX[f 01 

¥2 2i£ Ui"3^§ ^4Mi§ g^of£ Ef^il . b) ^B^aiOII ^aBIgg ^^fSfOI 
280-420-COI1A1 1x r gx|£|o|£ &7\\. c) lx^x|£|o|01 2£ 33rlf 650-750'C0l|A1 2x|gx|£|o[£ 
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£J\ a ) 9^11 Oil 2J01A1. UW%3\ 3g§g2| £&4g^0li pH5§Xi|# g^fo^l 2011 Al . Ca. Mg 

SEb 8 §2J 3 01£ Oik mU2| g^2| «8 3*11 3^8011 CHoH 0.1gd| 0|o|2j d|g£ g^B 4 2JQ- 

s aii sis dsns mfe s^. ^gai □! hi^i 3oh°m§ ssmfe 

BIS 01 e 01x12X1011 2iOiM. gJ=J2| £11 21821 1x[ g|XP( 3SEI0I ¥§§2J 2xf £jXl 

g 0|¥3 $2b EiS TOtiSB (LiNi (lnry) CoJW2 (M=AI. Ca. Mg SI B gOJ|A{ >jS«£lb 301E o!U2| = 
^SXfOU. xb 0.1 LHX| 0.3. yb 0 LflX) 0.1))S! *g ^§25 Sib BIS 01 S 0|xfSX|0l| 2Jof0l g 

asq. 

oi «K s ttaa as «rt*»f 21 asveoii as sq ^aos ggg ssh £ i>S2j a a on qioh « 

°jX|, 3^e«3f U^g, g^Oil CC1BI g^Dlfe. DfUm^ £Eb §± §0}|A1 <M§HS Oik oiq2J 

XI|32| ^^Si SfiSIb £tl4g^01| S2U0^£J HI^BIS^S S^ffP. Op|Ai. ££U014b 
£Ai g££Jb SJ&4tffflS2| g£g £lj$fb 381 old. tfB2IS*IIS PH 5S§XI|^Ai £S4§ 
eqoil/4 2S0I ^OiU^IOII SIBC pHf ftXWfe *t§g SfO- WBSIff PH 2?ib 10.5 LflXI 11.5SAI S 
7148 BP. g§j £ £3|0I| 311311 ?S ofS 3£2| 0| All 2Jft (1» %7i\)?\ §x)5J ¥ 

Sg (2x1 £]Xi)2| Ua-S^M. 3*011 [£|£| q^J-3^M-X||32j S^2| *B^£!S}10| g££Q. 
S£2| DUimXi;i £x|X| °l±r ¥2g ^B^SHOII ^tiS}B|SS S^Sfin 280-420'CO]|Al 1xtgxj£|ol 

oi ua-^^ TOd»i sfe Lia-3^e-^i32i s^2i ^s^sii2i as on ^dsaigoi «-^o S 

gSHS 2 EH 21 §Z?*«2gg g^S! PI 3S»W AlAiol y^SU. QA| 650-750 # C0||A1 2x11*1511 g 
A|8j qg Ajgog ^z}ols £ IB oil oil £11 «fB£!3ll0| g^q. 4PI 1XIB3BI SI 2x18 

x-i£l^ 4 LHX| BAIZ1 SI 10 LHX| 20/42} 12? ^ A|ol^ 301 g)»2| S25§0I| »5|«q. 0|Q. S 

xi£i^ 2j5S^i^?i^ioiiAi ^JAim^l nH£oii ?s oigoife fan ?igoii bioh y|g^ 

gg^^oilAl ^BjSiq. 

^. ¥ IfgOllAi^ Ui!-Si|e ^S^Js§ 5 SAIL 1 * S^IOII gJftPI 7\\* SS.Sffe 

sxi6ioi aa. ^gsjspisfe a oi &r 1^ oim. ^oi &i o.i/« oioi2] a^rsi oiAiiaft^ §^^1 

OI^H S^S! 01511 tlfias Alg^og^ s ^goil q^ 

?^2j £11 ^SdSllOl «|>Saq. I2£i°£. ^ ^gg t^Si^^2J ^X1*EH1 5^«»°S*| SJg « 
S12| gjXf gElll gol^ gEHS SOll ^§0| 22°01. f^m&12i SIXlgEHi 2S§«fedl 22 01 A] 
aiSUOi^g 0| SffQ. S£!2] SfD||?ms0ll SiOiAi ^eUOl^l ^i| (complexing agent) S 

01151^ 1A|01| gS^gAl^yg SA| t^Smie." ^^d^!21 ^JXlgEHl gO|SPII 

OlgPil WI5S £11 ^&ai^I1 2>^S ^ISol^ ^8 ^o| XII «! £1X| S2 

5j£g 0|§£j^ aBS HOIS 5|Sfi 4 2jq. Eff . 0| ^|SS 01 16| 01 £11 OIS 0|xl3 

xii ^i^si^ai 2ioiAi£. 1^32! aaoi hch^ oig§ 4 2iq. 
oi oi. o[7| ^aioiii foi £ isi aq ^Pxii^o^ ^SSPIS £>q. 
< ti/ion 1 > 

^15011 L|g. SUM §J DPUI^ 2^21 0.79:0.19:0.0221 ^HIS BtlolOl 3x11^^2] 

£S 2.5MS 61^ 4S^1 g^SQ. 0| ^ I Oil ^SUO^l 11 §216113 6M NaOHl AfgofOj pHi ^ 11 
S -RXIolOj 5*jA|^q. S3 £ 2=?|0||. S^2| 1x1 2JXP1 gxlXl ¥S§2] 2x1 ojXH 0|^2 2!^ U 

eg^JS}^ SeimOj ^AiaXISOIS A121 lS61«q (£ la % lb §5). 0| 
^I3i Li OH • H ? 0§ 1:121 B|g£ g^S} qg 3 3E3?|g?P10l| Ai 4"C2J 400'C^Xl J\g 

§lb 1x1 S*!£IS 1-6H UH-iS^e ^&dSH2| S3 Oil LiOH^l ?^£? SS«S ^EIIS EXHof^ § 
e»^f§ «s oi 6£0||Ai 6AIZj §2! HX|o[31 qA| rC2| a^SES AiAlol ^^A|?1 2f 

AISAf&jOIS (SEM) M&m »a«2P (£ 2a SI 2b OlOjAi. S^£|0l| 2JoH 

&» 700"C0i|Ai 16AI3 §o? 2x}gxj£l«! PI ^?2S a^A|?l ^AI^X^DJg Af?Jg ggS|«q (£ 3a 

a 3b §5). 

£ 1a. 2a SI 3a b £11 ^S4d£ii0| f^tll^^q g^£lb ^§0I| 210] M ^Xf2J ^SI^EHl 
0\^t ^A^Xf^DIS AIS0I3. £ 1b. 2b SI 3b b £ la. 2a ^ 3a2| ^CH£0|q. 

£ la SI f^SiWM2l U^-3^e-DlDUI^ ^^^^^11^ SEM Af^Jo^Al. S^gEfl21 1x1 ^JXl 

§0| gxlXl ^gg2J 2x1 S^g 2J£ 5^8 SOIE (yoid)l M 4 2iq.E 2a SI 2b b 1xigx|£|g 
* xi^fgoj SEM A15J2SA1. ^^2] 1x1 SI 2xJ SX121 S^^XfB^I^OIlAi ^131 f 

^St?)gO| b|$m2 Li OH - H 2 0£^E1 fgXf^l ^oH=! ¥ LiOH?f Ua-iagT^ ^If^tlg2| S^OIj g^i 
£]0i 2!>iq g^£|0i ^E«^Ai f ^2}&g01|A]21 ixl gJXl SI 2x1 flXf2| gEH SI 3^1^ S3«3 
12! d^IOllAiE 712] HUI^ ^X|£j^l 3!g SOI^i £iq. £ 3a SI 3b ^ 2xfgx|£| ? SI 
g5 |o S ejg e^A|^g-o| SEM AfJjo^Ai. ^§ * 2x1 o]X121 §££JX1 gEH SI 3?IB0llAi^ *l 

g^2goi t^m&g3ii bi^ixjy s^m&ioiiAi s^oih@ is £jAib ^aataai^i em 

£101 >!g 4 HQ. 

^. g Oil Alb Ixf £JX1# 2I?|S|0S ^golOj 2x1 2JXH g^olb gBH2lb ^£1 Sl]3J§0l!Ai *j 
£2| ixf ojX|2i XlS^oi Sffj5l|5Ai 2x1 B«5| g^£l°S ^£2j 5^S§§ >ix|X| gfoQj . 2xf gx| 
£11 SB ±^31§0I|A1E 2x1 o]X12| gEHb 3511 ^^£1X1 »3 1« H»S?0| S^OIIAI 

am£101 DUlle! ^^2] £H ^S^mig ^g 4 £iq. 
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§5jgiTg 1 68mAh/g 01 £ Cf 4a ~°T 4b" *> 5) . 

< «aiou 2 > * .. . 

L|aS3| 3gJ£SSfg 0.8:0.221 gB|£ AfgoU. 1x|gxi£|A| £S 5*C2| £g^E£ 40001 XI Jfgof 
01 7A|Z!§2) «]1A|^|H 0[CH At gg 4-C2] S^SES S2!«I3. 2xJgx|£|A| £S 2*C2| 

?liS|0i 700'COilAi 8Aiei §°f S!f Al£! * gS TC2J 8*W££ A o^2S 211 *j| 

m\Ht «|A|0U 1011 ?!XHE|01 2ib 21^ §8lfc» a o^°S £11 SfiK*»gg X1[ 5 o [01 3£!3X|g «2g 
Cll SBStfgg tfAllftHQ (2. 8-4. IV). 0.1 C2J §^ 2?|gg£ 180inAh/gO|2i3. 0.2C2] 
g£ 180mAh/gO|21Q (£ 5a §J 5b §5). 

< Oil 3 > 

£A|01| 10|| 4 L|ffl. 3»e oj 2|2|2| fi^Bfi 0.8 :0. 15 :0.052J gb|£ 56*1 2»g 

Xj|2|ei:nb. £JA|0l| 1 CH| ;|XHS SB 3} SHS SB2S £11 ^S^SliS X!l2oi:n S2!SX|g XII 2*J 
qg SSStigg 4'A|o|«q. 3 §31. 0.1C2J £?l§gg 154mAh/g0|S^. 0.2C2J §^ 2L?|gg 

£ e* 150raAh/gOI2Q. 

4'AIOII 1 LHX| ^A|01| 301IA1 X||3S@ SIS gf^ S|b S*0I| *g S30| 

12 2> 10-20/m §E2j §£2| ^§£J0t! B|oH 10% 0|£ §7 IS 2J0IQ. 0|b £ ^S2j £|g £tBtf»fi 
2] £JXf gEfPf £11 0|£2| ^oj/SttSl *0|«WI fiT 4 £!£r 92S0ISA1 S22JXI37ISE 3^1 fl±£| 
^QlAi 7|oi3ffc 3J0IQ. 



S BS0II CLfg £11 ^tf^mtg H S^gEH^f £jl 0|£2| ^/|^£J0| g0|oP1| 0|^CH§ * 91 1 
£JCH 2i3 S5^Xf3^IE ge« Oil U|oH 1*M 2±E|0i £|S 01 S 0|x[2X!2J g|= S1HMAI A[g 

at 3^ s^g uiaiij ^ act. 



#7; §^ . 

2>g2| 1xf 3§E|0i ^2*2] 2^ Sinfi 0|« 2Jb 3§ ^§2^ Sfe BIS ^fiftf»l 

(LiNin^CoJyyfe (M=At , Ca, Mg °J 8 §0||Ai *jOiE ofU2| 3^SW>|3. 0.1 LflX| 0.3. y 

Sr 0 LHXl 0.1)). 

a?s 2 

XII ItMl oiOjAl. £PI lx| °JX|S| g3SXJ3?|fe 0.2-0. 5wbO] 2g Sf^ BIS ^SilS^S- 
S?ST 3 

XII lgOH 210] M, £D\ 2%\ ojXfSl S2^jXf3?lb 2-6^0] >J§ ^£2 S|^ £J1 ^H^P-ll- 
S=?» 4 

a) 3grMg3| U^S2j ge^geHOII *fXj|SA1 ^SU0|42t pH ^M^M ^^£|g^§ %J\o\H 2% 
AIZ! ? 2^1011 §^2| 1x| ojXI^I gx|X| ^S^2| 2x[ aXfg Oj^H ^ 

e^dmig §^si^ b?ii. 

b) <$?\ ^a^dsnoii ^^asist a^woi 28o-42oroiiAi ixjgxiejm^ e^i. ^ 

c) £PI 1xlgx|£imOI ^8 650- 750 'C Oil A1 2x|gx|£|oH= 9?IIS Sfif^^ £IS £W« 
((LiNio^CoA (x^ 0.1 LHX| 0.3))2| W5»B. 

5 

XII 4«0|| oiOiAl. a)9^IOI|A| U^S^f ~J^M«2| ^t^^g^OII *|Xj|2} pH5§XI|g S^WI 3011 

Al. Ca. Mg E£b B gOHAi 5}0iE 01k SfU2| g^2| «g S^il S^SOil CHSH 0.1fB| 0|o|2] 

a=?s 6 

XII 49 Efe 5»0I| aOjAi. 6f?| £|g (LiNio-x-y^o^Oz (M=AI . Ca. Mg E^ BOQ. xb 0.1 

LHX| 0.3. 0 LHXI 0.1))S ^§2] \%\ *S£2iO\ ¥§§2j 2xf ^X|S 0|^2 2g 

S?»7 

XII BSOII SiOiAi. ^71 Ixf oi Xf oj g^ojXf^lir 0.2-0.6^2! ^g Bf^ £11 

a?s 8 

XII B&0II 2iOjAj. 2^1 2xf ^JXF2J §22JX|3?lb 2-6^£l >!# ^S2S Sfb £11 ^S^Sff. 
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XII 4*> E™ 5g0|| ojOI/cj, 2*tgx|S|fe 2£3?lff*PI0IW ^A|£|^ 21 ^§2S Site 

n 

£11 Wi§ °J=. ^£31 °) 3SH°^§ Sfi«ffe BlgOl^ 0|x|*U|01| £iCH 

til (LiNio^jCoAOz (M=AI. Ca. Mg S! B gO|A| £^£Jb 30IE g^SWO. xfe 0.1 UiX| 

0.3. 0 LHXI 0.1))°! W;X\0£ «fc £1101* 0|xfSX| 

S?8 12 

XII 11 S01I 2iCH Aj. Ixf a^S| 0.2-0.6/a»o| >1g ^§og Sf^ £|g S*tftf»g. 

SRS 13 

HI 11»0I| 2iOi>M. £PI 2xf °Jfl£| S2S^3^lb 2-6^°! 3§ ^S£S Sfb ^Sdfill- 
SB 

£&1a 
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